Modeling local and regional manufacturing in Tennessee and the influence of modifiable activity is an important component of ecoand nonmodifiable community characteristics nomic research. Models that explain the levels on the distribution of total manufacturing emof local aggregates, such as employment, aid ployment among rural counties. the efforts of state and local governments to influence the future course of economic activity. Such models also aid private decision makers CONCEPTUAL MODEL in their efforts to develop feasibility studies of projects representing different investment al-A positive relationship is hypothesized ternatives. Input-output and economic base between the total manufacturing employment studies are the most common means of modellevel of all counties in Tennessee and (1) that of ing local economic activity. These studies, the national economy and (2) the difference though useful in assessing the multiplier efbetween the average costs of manufacturing fects of changes in local manufacturing activiproduction nationwide and those in Tennessee. ty, do not capture the temporal influence of This cost differential is assumed to decrease national economic trends or the specific comover time and to have a negative correlation munity characteristics responsible for varying with the secular expansion of the national levels of manufacturing activity. Econometric economy so that its influence is assumed to be models, being more flexible and less expensive, picked up by the national level of manufacturmay better serve the latter purposes.
ing employment. Several econometric models have addressed Economies of localization and urbanization the roles of national trends and community are hypothesized to influence the distribution characteristics separately. Glickman [2] used of total manufacturing employment among United States aggregate data to explain local rural counties because of their effects on costs manufacturing output in the Philadelphia and revenues. Localization economies result Standard Metropolitan Statistical Area from a concentration of firms creating ". . . a (SMSA) and used local manufacturing output research institute, marketing organizations, to recursively explain local manufacturing emand other collective facilities that individual ployment. Dorf and Emerson [1] incorporated manufacturers would be unable to provide for 16 orthogonal factors from a factor analysis of themselves [5, pp. 83-87] . Localization econ-136 community characteristics to explain omies may also result from access to higher changes in plant numbers and employment in quality labor, specialized educational institustates comprising the West North Central Retions, and input and output markets. Urbanizagion of the United States. Gunter [4] explained tion economies arise from the agglomeration plant expansions in rural Tennessee counties effects associated with a highly developed inby employing a factor analysis in which orthofrastructure and large population base. The gonal factors represented 30 community charcomponents of these economies are assumed to acteristics. Smith, Deaton, and Kelch [8] made provide services to a finite set of factors and to an important contribution to public policy by function as complements to one another. For using a set of modifiable community characterexample, the services provided by market istics as independent variables in a model exavailability are dependent on a complementary plaining plant locations in Tennessee and Kenset of services provided by other components. tucky.
A common factor model is used in deriving The model described in this article accounts the set of orthogonal factors because it for the effect of national economic trends on develops factors which explain the proportion the level of total manufacturing employment of variance in the raw data that is shared services to the manufacturing sector. Employment levels in the secondary industries (variables 15-20) are used to measure the magnitude and diversity of consumer markets, which are THE EMPIRICAL MODEL assumed to reflect the relative desirability of rural counties as permanent residences for con-
The f orthogonal dimensions of localization sumers and therefore to assure the availability and urbanization economies are estimated by of a plentiful labor force. The availability of first extracting the f significant eigenvectors, local capital (variable 20) and distance to the w, from nearest SMSA (variable 21) are also components of the market facet of localization econ-(1) (R -AI) w = 0 omies, and the latter is assumed to pick up the extraregional influences not measured by where R is a nonsingular 40 by 40 correlation variables 1 to 19. matrix of the original variables containing Population levels in the county and contifinal communality estimates on the diagonal, I guous counties (variable 22) are used to meais a 40 by 40 identity matrix, and A is the i 'See Table 1 for the definitions of these variables. The data were obtained from the Tennessee Statistical Abstract.
'The county and contiguous counties was selected arbitrarily as the relevant region for the sources of localization economies.
'Schultz 161 discusses in detail the concepts of human capital theory.
extracted eigenvalue. 4 The significant eigen- ables 22, [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] . Factor 1 appears to represent ' The principal axes method of using squared multiple correlations as initial communality estimates in equation 1, calculating a second set of communality estimates from the initial factor solution, using these to estimate a second factor solution, and iterating toward a final set of communality estimates and factor solution, by means of the PA2 procedure in the Statistical Package For the Social Sciences (SPSS), was used in estimating the final factor scores. This method is discussed by Gorsuch [3, pp. 92-1031. Convergence was achieved after six iterations.
•The three principal methods of orthogonal rotation are varimax, quartimax, and equimax. Gorsuch [3, pp. 189-195 ] discusses the mathematical and conceptual reasons for using each method. most of the dimensions of localization economThe random influences are assumed to be unies. Factor 2 is primarily correlated with the correlated within and between equations. modifiable facet of urbanization ecnomies Ordinary least squares is the method of estima-(variables 34-39), the relatively fixed facet tion. (variables 23-24), the availability of capital (variable 20), the size of the labor force (variable 26), and a variable measuring labor quality (variable 29), and shows these to be as-SUMMARY OF RESULTS sociated with high wage rates (variable 27). Factor 3 represents a facet of localization econ-
The results are summarized in Table 2 . The omies associated with a skilled labor force (variables 1, 33) and a high wage rate (variable 27). Note that this factor is modifiable by the TABLE 2. RESULTS OF REGRESSION educational expenditure per pupil (variable ANALYSIS' 33). Factor 4 is difficult to interpret as it correlates moderately with a number of variables. Smith, Deaton, and Kelch). It should be noted and b 2 5 . Although particular industries may be that these studies are characterized by a relatively intensive in their use of skilled labor, higher proportion of explanatory variables in a common hypothesis in rural industrialization relation to the number of observations than is research is that industries which tend to be the present one. Results from the present located in rural areas are generally intensive in study seem relatively more powerful. Greater the use of less expensive and less skilled labor. explanatory power can be obtained from equaTherefore, the hypothesized sign of b2, is negation 4 by postulating a more sophisticated tive. No hypothesis is advanced for the influstructural form. However, the present state of ence of factor 4 because of its ambiguity.
theory for so doing is considered weak. 66
The results are generally as hypothesized. dEc X X X For purposes of public policy, the high statis- (5) where Xi is the mean of the ith policyvariable An implication of the negative parameter of and ai is its standard deviation, and E c is the factor 3 is that industries which have located mean value of employment. in rural Tennessee during the period of the The elasticities suggest that expenditures on study tended to locate in counties with relahighways may be the most efficient means of tively low educational expenditures per pupil.
increasing employment in the manufacturing However, this implication should be intersector, followed by expenditures on public propreted cautiously because the continued attection, and on parks and natural resources. traction of these types of industries may not be Expenditures on these items appear to have compatible with the income objectives of all the potential of offsetting the unattractiveness counties in the future.
to industry of a county with a higher quality A rough measure of the effect of changes in and hence more expensive labor force. local government expenditures on the level of In summary, the study supports the need for manufacturing employment is derived by further research on the short-term effects of computing elasticities of the percentage local government expenditures on manufacturchange in employment divided by the percenting employment. The statistical significance of age change in each type of government expenfactor 1, however, suggests that these expendiditure (variables 33-39) evaluated at the tures may have longer term influences through means. The absolute magnitude of these the type of economic structure they create. In changes is also included. The elasticities are view of the importance of the four factors, derived by combining R-1P into a 40 by 4 more research on the definition and measureweight matrix, W, where wij represents the ment of urbanization and location economies weight associated with the ith normalized variand the manner in which they affect rural able and the jth factor, and computing employment appears appropriate.
